Influence of different degrees of reduced renal mass on the renal and hepatic disposition of administered cadmium.
The present study was designed to evaluate, in rats, the effect of varying degrees of reduced renal mass on the disposition of administered cadmium. As part of this evaluation, the intrarenal, hepatic, and hematological disposition of cadmium and the urinary and fecal excretion of cadmium were studied and characterized in control, uninephrectomized (NPX), and 75% nephrectomized (75% NPX) rats 1 d, 2 d, and 7 d after the intravenous injection of a nonnephrotoxic 8.9 mumol/kg dose of cadmium chloride. Renal accumulation of cadmium, especially in the cortex and outer stripe of the outer medulla, was reduced significantly in the 75% NPX rats, but not in the NPX rats, between d 2 and 7 after the injection of cadmium. The diminution in the renal accumulation of cadmium in the 75% NPX rats was most likely due to diminished glomerular filtration rate and renal clearance of cadmium induced by 75% nephrectomy. Despite reduced glomerular filtration rate, the cumulative urinary excretion of cadmium in the 75% NPX rats was significantly greater than that in either the NPX rats or the control rats. It should be mentioned, however, that very little of the administered dose of cadmium was excreted in the urine by any of the three groups of rats. Interestingly, the content of cadmium in the liver was significantly greater in 75% NPX rats than in NPX or control rats between d 1 and 7 after the injection of cadmium. Moreover, the 75% NPX rats excreted significantly less cadmium in the feces over the 7 d of study than did the other 2 groups of rats, indicating that 75% nephrectomy causes a significant alteration in one or more of the mechanisms involved in the fecal excretion of cadmium. In summary, the findings from the present study indicate that the renal and hepatic handling of administered cadmium in rats changes significantly when renal mass is reduced by 75%. Further studies are needed to better characterize the effects of reductions of renal mass, which impair renal function significantly, on both the disposition and toxicity of cadmium in renal and hepatic tissues.